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0 Detergent bleach composition, bleaching compositions and bleach actlvalors. 

@ Bieaching agent compostions and detergent bleach formulations containing them comprise effective 
amounts of (a) a peroxide compound having a bleaching action: and (b) a catalyst for the bieaching action of the 
pemxide compound, said catalyst ^mpristng a water-soluble complex of manganese (III) with a multldentate 
ligand which Imparts both hydrolytic and oxidative stability to the Mn(lll). The amount of complexing agent in the 
catalyst that supplies the muKidentate ligand to fonm the complex is such that the molar ratio of ^mplexing 
agent to manganese is at least about 1:1, preferably 10:1 or greater. Suitable complexing agents are 
hydroxycarboxyOc adds containing 5 or more carbon atoms and the salts, lactones, acid esters, ethers and boric 
esters tliereof. 
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This invention refates to (tetergent bteadi formulafions containirtg & blading agent, that am suitable 
for washing fedbrfcs and removing stains on fabrics. The bleaching agent can be hydrogen peroxide or a 
water-solubie peroxide adduct e.g. one or more inorganic pansaHs which libarale hydrogen peroxide in 
aqueous soMot\ such as me^ parborates, percarfaonates, and parsilicates. 

s Peroxide bleaching agents for use in laundering have been known for many years. Such agents are 
effective in removing stubborn stains from dothir^ such as taa. fruit and wine stains, itowever, the efRcacy 
of peroxide bleaching agents drops off sharply belovif S)^C. Consequently, bleach catalysts or heavy metal 
bleach activators have been employed to achieve satisfactory bleaching at the lomr wash temperatures 
needed to a^foid scalding of laundry worfcers and household cmsumers of laundry detergents, f^^wever, 

10 heavy metal catalysts, for example as described in U.8. Patent 3,156,654. tend to promote the decomposfo 
tion of hydn^en (^roxide tyy reaction mechanisms which do not contribute to the desired bleaching effect, 
with consequent of bieachtng perfbnnance. To control such loss of hydrog^ peroidde. s^estrants for 
the heavy metais* such as ethylene diamine tetraacetic add (EDTA) and diethylene triamfne pentaacstic 
add (DEPTA) or tha'r sits have been added to detergent bleach formulations. Unfortunateiy. sequestrants 

IS can also inhOrit bleaching catalysis, so that a balance is needed to maximisa bleaching ^on while 
minimi^ng non^bleaching decomposition of the peroxidG. 

A related, but separate problem is tfie hydrolytic instability of heavy metal ions under normal {albaline) 
wash conditions. Thus, in the absence of sequestering agents, heavy metal hydroxides win predi^tate firom 
solution and deposit themselves on the fabrics being laundered. Another problem is oxidative instability of 

so heavy metal ions in the presence of certain non-pemxide oxidizing agents. For example, in the presertce of 
hypochlorite, an oxidizing chlorine bleach which fastidious consumers may add to the wash water In the 
belief that it supplements the action of the peroxide bleaching agents in the detergent formulation, insoluble 
heavy metal oxides can fomn and become depositBd on the fobrics. This can happen even in the presence 
of sequestering agents, which themseh/es are often susceptible to undesirable oxidafion by hypochlorite. In 

25 the case of manganese, the presenoe of peroxide oxidizing agents , can airaady promote undesirable 
oxidation to insolubb brown manganese dioxide (MnOi). 

Therefbnsi, for a heavy metal to be useful as a bleach catalyst in a detergent bleach fomiulation, the 
heavy metal must not unduly promote peroxide daoompo^tiim by non^leaching pathways and must be 
hydrolytlcally and oxidativeiy stable. The patent fiterature discusses the use of chelating agents to impart 

30 both hydrolytic and oxidative stability to the metal centre. Thus. European Patent Appfication 0124341 
describes the use of hydroxycartioxyiic acids as "bleaching auxiliaries'' to provide hydrolytic and oxidative 
stability to ferrous and ferric ions in solution. U.S. Patent 4.478.733 disdoses the use of Mn(U) as a peroxide 
bleach catalyst in detergent compositions containing perborate, aluminosllicate and orthophosphato over the 
temperature range 20*-€0''C. Likewise, U.S. Patent 4.430J243 indicates that manganes8(lll) activates 

S5 pdriK)rate bleaching in a detergent formulation. However, none of the prior art providas a heavy metaHtased 
bleach catalyst that is entirely free of the foregoing drawbacks. 

EP-A^141470 discloses mangar%ese(ll) catfon bound to various ligands and provided with a protedive 
coating to improve stability against discotouration in persalt-contalning detergart compositions. 

Accorc&tgly, it is an object of the present invention to provkle new, improved detergent bleach 

40 fomrtulafions. 

Another object of the invention is to provide aqueous laundry wash media containing new improved 
detergent bleach formulations. 

Another oiq*ect of the invention is to provide new. improved bleaching agent compositions for use in 
detergent formulations. 

45 Another object is to provide a new system for catalyzing the action of bleaching agent compositions. 

Yet another object is to provkte a method of prodiKjng a new system fbr catalyzing the action of 
bleaching agent compositions. 

These and other objecte of the invention, as weO as a further understanding of the features and 
advantages thereof, can be had from the foltowing descriptfon and daims. 

50 The foregdng objects are achieved according to the present invention which provides novel peroxide 
bleach catalyst, promoter or activator systwns for use in laundry detergent and/pr bleaching applications. 
The bleach catalyste or activates are based on triposrtive manganese ion, Mn0ll). and are sate to both the 
consumer and the environment, while providing improved bleaching activity over the entire remges of wash 
temperatures, sdl loads and water hardnesses encountered in laundering of clothing and ottier articles. In 
addition, the Mn01IH)ased catelysts descnlted her^ are resistant to both hydrolysis and oxidatfon, thus 
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provitfing a slgr^cant improvement in stability over pera:dde bleach catalysts based on dipositive man- 
ganese ion* (\/ln(ll). In addition to increasing peroxide bleaching efficacy, the bleach prcmoteTs or catalysts 
of the imrention acthfety Inhibit the undesirable peroxide decomposition that occurs in the present of other 
manganese spsdes independently of bte^ing. thus optimiang bleaching performance for any (eve) of 
5 peroxide bleach dosage and minimizing the amount of peroxide bleach necessary to achieve satisfactory 
bleaching. The invention also provides a peroxide bleach catalyst that is stable to OKidants such as 
hypochlorite which would othenwise cause the fbmnation of IMnQi which can form deposits upon and stain 
fabrics. 

In one particular aspect the invention proWdes a detergem bleach formulation c^^ 
10 (a) one or more surface-active agents selected from the group consisting of nonionic, anionic, 
caSonic and zwitterionic detergents; 

(b) a detergency builder; and 

(c) a bleaching agent containing 

(i) one or mora perosdde compounds ha\flng a bleaching action, and 

fs (ii) a catalyst for the bleaching actton of the peroxide compound(s), comprising a water-soluble 

complex of manganese(lll) and a muHidentate Dgand derived from a complexing agent, said catalyst 
containing sufficient ligand-supplying complexing agent such that the molar ratio of complexing agent to 
MnOD) is at least about 1:1. 

The composition can be fomfiulated by combining effective amounts of the components (a), (b) and <c>- 

ao d) and (11) as substantially dry solids. The term "effective amounts'* as used herein means that the 
ingredients are present in quantities such that each of them is operative for its intended purpose when the 
resulting mixt ure is combine d wi th water to form an aqueous medium^wh ich can bs used to wash clothes, 
fabrics and^er articles, in particular, me composition can be fonmulated to contain a surface-active agent 
in an amount of from about 2% to about 50% by weight preferably about 5% to 30%, of the composition: 

25 from about 1% to about 85% by weight preferably about 5% to 50%. detergent builder; and from atoytS9^ 
to about30%jj^ weight preferably about 15% to 25%, peroxide compound. 

^^='^ffl^f^^m^ component Is a novel feature of the invention. Tlie effective level of the catalyst 
component expressed in tenms of parts per million (ppm) of Mn(lll) in the aqueous wash liquor or solution, 
ranges from 0.05 ppm to 4 ppm, preferably 0.1 ppm to 2.5 ppm. Above 4 ppm, the wasteful manganese- 

30 catalyzed peroxide decomposition pathway becomes dominant When the detergent bleach composition of 
the invention is used at concentrations in the wash water of about 2 g/1 or 0.2% by weight nonmaJly 
employed by consumers in the United States, this conresponds to a manganese content in the detergent 
bleach composition of 0.0025% to 0^% by weight preferably 0.005 to 0.125% by weight based on the 
total weight of the detergent bleach composition. When used at the typical European dosages of 5-6 g/i or 

35 0.5-0.6%, this corresponds to a manganese content in the detergent composition of about 0.001% to 
0.066% by weight preferably about 0.0017% to 0.042% by weight based on the total weight of the 
detergent btoach composition. The molar ratio of complexing agent to mangariese(lll) in the catalyst is 
especially important and "effecthfe amounts" of these ingredients connotes that such ratio be at least about 
1:1, and preferably from about 10:1 to about 100:1; although ratios as high as 1000:1 can be used. It was 

40 found that the aforementioned ratio of complexing agent to manganese maintains the Mn(lll) in the complex 
as the active manganese species. 

The action of the catalyst Is believed to be due to the presence of a water-soluble complex of 
manganese(iil) and a muttidentate ligand wherein the complex catalyzes peroxide bleaching activity while 
inhibiting non-bleaching peroxide decompositton. Further, the multidentate ligand. Which will be described in 

<^5 greater detail hereinbelow. imparts both hydrolytic and oxidative stability to the Mn(lll). This prevents the 
fonnation of water-insoluble manganese species such as MnO,. which tends to promote undesirable 
peroxide decomposition and stain fabrics through deposition as a precipitate. 

A manganese(lll) complex suitable for use in the present invention must meet the following three 
criteria* 

50 1. H must be stable in a solution of the detergent bleach compodtion with respect to hydrolysis which 
would result. in the fomiation of insoluble metal compounds at the alkaline pH^s which are normally 
encountered in laundry wash water (hydrolytic stability); 

2. It must be stable with respect to oxidation which would resutt in the formation of Insoluble metal 
compounds at alkaline pH's in the presence of sodium hypochlorite, or other strongly oxidizing species 

55 which the user of the detergent bleach composition may choose to add to the wash water (oxidative 
staUiity); and 

3. It must effectively catalyze peroxide bleaching activity. 

Such complexes normally form homogeneous, non-colloidal solutions in alkaline aqueous systems. 
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Crttsffon (1) pravents fbrmafion of MnO(OH). ^njO^MJO and Mn(0H)8: critBrion (2) prefvents ftsrmato 
of ;^0s. Both MnO(OH)/Mn(0HyMnA. kKsOs and MnOs are detrimental to Mn(IIIH:ataIyzi^ ps70]ddG 
bleachir^ Thus, at pH's of dio 12 which are nonnally encountered in aqueous wa^ media containing the 
detegant M^ch oomposHion of the inv^ifion, the Yvater-sohibie con^lsx of EMn(lll) vnth th® muKdenSaSe 

e Cgand ^tafyzes the bleaching activity of the peroxide compound vvhite Rseif being stable to hydrolytc and . 
OKidative degradaSxon to water-insolubie mangane^ species. 

Perndde compounds suitable for use in the present invention fnchide water-sohtfto inorganic p^*^ 
which yield hydrogen peroxide when dissolved in water. These include the sSkaR metaJ perborates, 
percarbonates, perphosphates and persilicates. Inorganic persalts which are available in the hydrated form 

70 are prefaniKi in cases where they are more watsr-sohible than their anhydrous counterparts.- Of the 
hydrated inorganic persalts, sodium pertrarate monohydrate is espscfally preferred. 

Completing agents, which are suitable for use as a source of multidentate ngands in the present 
invention by value of their ability to stabifize Mn(lll). are hydroxycarboscylic adds containing 5 or more 
carbon atoms, and the salts, hydrolyzable lactones, acid esters, ethers and boric esters theieof. A preferr^ 

IS groi^ of the aforesaid hydro»ycarboxylic adds can be represented by the general fonnula 0): 

R[CoHa,«i(OHUCO»H (I) 

whimin R is CHsOH, CHO or COsH; n is from 3 to 8. preferably 4; and m i s from 3 to n. pref isrably 4. Of 
so these types of spedes, the alkaB metal salts and espedaBythe'-^ium salts are prefer redr^e 
hydroxycarboxylic compounds are stable afaikallne pH's (9o12) and have a hydroxyl .group on each of the 
carbon atoms other than the carboxyi carbon; aitsmativety, the hydroxycartR)}tyrtc add can have an 
aldehyde or cart»xylic group on another cartion atom, and. in the case of straight-chain compounds, on the 
carbon atom farthest from the carboxyl csabon, and each of the remaning cartion atoms has a hydroxyl 
s group. Bcamples of suitable hydroxycarboxyfic adds are the hexonic hydroxyadds such as gluconic add, 
gulontc add, idonic add and mannoic add: the uronic adds such as giucouronic add, galactouronic add 
' and mannurorto add; the heptonic hydroxyadds such as gtucoheptonic add and its stereoisomers and 
mixture thereof; and sugars such as saccharic add and isosaccharic add; 

The use of the foregoing complexing agents acconiing to the present invention gives unexpected 
so resuHs in view of the fact that other, similar compounds such as malic add, citric add and tartaric add and 
the related amine carboxyite adds such ^ EDTA do not impart the r^istte hydrolytic and oxidative 
stability to the Mn(lll). Apparently there is a delicate balance between fi\^ll) stabifrty and instability in these 
• systems. 

in another aspect, the present Inv^on provides a bleaching .agent composition containing (a) a 
35 peroxide compound having a bleaching action: and (b) a catalyst for the bleaching action of the peroxide 
compound, said catalyst comprising the aforesaid water-soluble complex of manganese(lll) with a muWden- 
tateilgand. 

The invention also embodies a method for preparing the catalyst for the bleaching action of the 
peroxide compound, which comprises: 
<o (a) preparing an aqueous solution of a precursor of Mn(lll), e.g. a mangane^l) saK, and a 

multidentate Ugand-supplying complexing agent wherain the molar raSo of the complexing agent to 
manganese is at (east about 1:1; 

(b) adjusting the solution prq^red in step (a) to a pH of atout 9 to 12; and 

(c) when the Mn(ill) precursor is a Mn(ll) salt agitating the solution in step (b) In air to oxidize the 
46 Wln(ll) selectively to Mn(lll). whereby a water-soluble complex of manganese(ill) with the multidentate Kgand 

isfomied. 

More particularly, the catalyst can be formed by preparing a neutral (pH about 7) solution of the desired 
complexing agent. e.g. sodium gluconate, and a precursor of Mn{\\\), ynz, a manganesefll) salt. tyf^caOy a 
MnfJA) salt of an inorganic add, such as MnCk, IV3n(NOOs. Mn,(POA), and MnSO,, and prsferably manganese- 

50 (10 sulphate. (Another precursor of Mn(III) is Mn(lV), which is the form in which complexed manganese sudi 
as the gluconate complex exists at pH greater than about 13 and which becomes converted to Mnflll) when 
the pH is lowered to within the ran^ of between about 9 and 12). The amount of complexing agent relative 
to the iMn(lll) salt Is at least m equlmolar amount, and preferably a lO-to lOO-fdd molar excess of the 
complexing agent is used. The pH of the solution is adjusted to between about 9 and about 12. preferaUy 

55 between 10 and 11, by adding. e.g., sodium hydroxide, and the solution is stinted in air as a source of 
oxygen. Qxidatfon of Mn(ll) to Mn(ni) occurs with rapid xomplexation of Mni}n) with the Ggand-supplytng 
complexing agent lif a soHd compo^tion is desired, the solution can be evaporated to dryness by m^ins 
well known to those skilled in the art AKamatively, the catalyst can be formed by dissdving the desired 
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oomplaidng agent in an aqueous solutton of a Mn(ni) aaK* tier enampie* m^ganeseOII) eoatetd which is 
commercially avallabie. The pH of the system Is adjusted to about 10* e^ by addition of IN NaOH. Th® 
solution is evaporated to 6xyne$$ to obtain a solid compleu of {\An(U|j) figand suppSed by the 
completing agent The stoichlometries of the manganese(lll) salt and compleKing agent are detemfiined by 

5 the desired ratio of compl^ng agent to Mn(IDI). 

In its preferred embodiments, the invention uses an aqueous spjiJtiQQj:pntaini manganese(il) sulphate 
and. as the completing agent sodium gluconate. The Tnolar rafo of completing agent to IMn(ll) salt In the 
solution is from about 10:1 to 100:1. The pH is adjusted to about 10 using aqueous sodium hydro^dde. and 
the bleach catalyst composition is obtained as a substantially dry, free-flowing solid powder or granular 

10 product by removing the water from the oxidized solution. This can be done conveniently by vacuum 
evaporation. ^ 

The bleach catalyst is compatibl^wi^Tc^mon detergent builders such as cartsonates, phosphates, 
sificates and aluminosiiicates. e.gt^oliteSyCartK)nates. e.g. sodium carboriate, can be present in the 
detergent composition in amounte'from 1%^to 50% by weight: the upper limit is defined only by fomiulation 

rs constraints. Zeofites, e.g. Zeolite^^^can be added at levete of S% to 25% by weight, as can sodium 
tripolyphosphate or orthophosphate, and sodium siDcates commonly used in detergents. e.g. wherein the 
SiOs^asO ratio ranges from 1:1 to 3.5:1. This allows for the control of wash water hardness so that 
detergency can be maximized. Furthenmore, the bleach catalyst is effecthfe in the presence of common 
sequestrants such as EDTA, OETPA or amino trimethylene phosphonic acid pentasodium salt (Dequsst 

so 2008). These can be added typically at levels of about 0.05% to about 0.3% by weight and, at these levels, 
catalytic bleaching activity is not adversely affected. Examples of organic builders are alkylmalpnates, 
alkylsucdnates. polyacrylales. nitrllotriacetates (NTA). citrates, carboxy methytaxy malonates and carboxy 
methyloxy succinates. 

As indicated above, the detergent bleach compositions of the present invention contain a surface-active 
25 agent or surfactant generally in an amount of from about 2% to 50% by weight preferably from 5%toM%, 
by weight The surface-acthfe agent can be anionic, nonionic. cationic or zwitterionic or a mixture olf such 
agents. 

i^ionic surfactants suitable for use in the present invention include water-soluble compounds pro- 
duced by the condensation of ethylene oxide with a hydrophobic compound such as an alcohol, alkyi 

30 phenol, polypropoxy glycol or poiypn)p(^ ethylene diamine. Also suitable are alkyi amine oxides, alkyi 
polyglucosides and alkyi methylsulphoxides. Preferred nonionte surfactants are polyethoxy alcohols fonned 
as the condensation products of 1 to 30 moles of ethylene oxide with 1 mole of ethylene oxide with 1 mole 
off branched^ straight-chain, primary or secondary aliphatic ateohols having from about 8 to about 22 
carbon atoms; more espsdally, 6 to 15 moles of ethylene oxide are condensed with 1 mole of straight-or 

35 branched-chain, primary or secondary aliphatic alcohol having from about 10 to about 16 carbon atoms. 
Certain polyethoxy alcohols are commerciatly available under the trade-names "NeodoP. "Synperonic" and 
"Tergitor. 

Anionic surfactants suitable for use in formulating the detergent bleach compositions of the Invention 
include water-soluble alkali metal aikylbenzenesulphonates. alky! sulphates, aikylpolyethoxyether sulphates, 

40 paraffin sulphonates, alpha<olefin sulphonates. alpha-sulphocarboxylates and their esters, alkylglyceryiether 
sulphonates. fatty add monoglyceride sulphates and sulphonates, alkylphenolpoiyethoxy ettersulphates, 2- 
acyloxyalkane-1 -sulphonates and beta-alkyloxyalkane sulphonates. Soaps can also be used as anionic 
surfactants. Preferred anionic surfactants are aikylbenzenesulphonates with about 9 to about 15 carbon 
atoms in a linear or branched alkyi chain, mora especially about 11 to about 13 cartx)n atoms; alkylsul- 

45 phatBs with about 8 to about 22 carbon atoms in the alkyi chain, more especially from about 12 to about 18 
carbon atoms; alkylpolyethoxy ethersulphates with about 10 to about 18 cartoon atoms in the alkyi chain and 
an average of about 1 to about 12 -CH,CHaOgroup8 per molecule; linear paraffin sulphonates with about 8 
to about 24 carbon atoms, more especially from about 14 to about 18 carbon atoms and alphaolefin 
sulphonates with about 10 to about 24 cartx)n atoms, more especiaily about 14 to about 16 carbon atoms; 

so and soaps having from 8 to 24, espedatly 12 to 18 carbon atoms. 

Cationic surface-active agents suitable for use in the invention include the quaternary ammonium 
compounds, e.g. cetyltrimethylammonium bromide or chloride ahd.distearyldimethylammonium bromide or 
chloride, and the fatty alkyi amines. 
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ZxOisriimc suifsctants that «i b9 used in tto prasent invQnBon indtide water-solubb dsrivafivss of 
aTqihab'c qu^sfnary ammonium, phosphonium and sulph(mmi catiomo cbmpoum^ in xMdh tfta allphaSfc 
mofa&ss cm ba straight or branch^, and ^rain ona of tho aCphatic subsfituents contains from about 8 to 
18 cabtm sSjms md one contdns an anionic tvatar-sobtelzirQ group, aspaciany aBcyidanathylammonium 

9 propanasuiphoi^t^ and carb0}(ylat8s (bstainas) and alkyicfimethylammoniohydroxy propanasulphonatas 
and cartibtyiates wherein the aRcyt group in both types contains firom about 8 to 18 carbon atoms. 

Typcal Ostings of tho classes arid sp^es cS surfectants useful in this invention appear in "Surfeoe 
Acfive Agents^, Vol. I, by Schwartz & Penry (Interscienc® 1849) and ''Surface Activa Agents", Vol. II. by 
Schwartz, Perry & Berch (Intersdence 1958). Ihese listings, and the foregoing recitation of spadfc 

10 surfactant compounds aitd mixtures can be used in forniuiaSr^ the detergent ble^ composition of the 
present invention. 

^ Oth^' components/adjuncts commonly used in detergent compositions and which can ba used in the 
instant detergent bleach composifions include soil-suspending agents/incmstation inhibitors, such as water- 
soluble salts of carboxymethyicellulo^. carboxyhydroxymsthylceflulose. copolym^ of mafaic anhydride 
19 and vinyl ethers, copolymers of maleic add (anhydride) and (m8th)acryfic acid, poly^rylates and polyathyt- 
ene glycols having a molecular weight of about 400 to 10,000 or more. Theise can be used at levels of 
about 0J% to about 10% by weight. 

Oyes,.pigments, opticall brightensrs, parftimes, anti^catdng ^agents. $u& control agents, enzymes and 
fillers can also be added In varying amounts as desired. 
"Si Enzymes which can ba used herein include proteolytic enzymes, amyiolytic enzymes and lipolytic 
I enzymes (Upases). Various types of proteolytic enzymes and amylolytic enzymes are Emown in the art and 
/ are commercially av^labl®. 

Particuiarfy suitable lipases are those lipases which show a positive immunologiral crossofeacSpn with 
the antibody of the lipase produced by tfre micro-organism Pseudomonas fluorescens IAA/1 1057, as 
^ describe In EP-A^)206390. 

Another dass of partiajlarly suitable Dpases is that of hingal Gpases produced by Hemlcula lanuoinosa. 
^Thermomvces lanuQlnosus. and bacterfal Dpases which show a positive immunolc^ical cross-reaction with 
the antibody of the Gpase produced by ttie micro-organism Chromobactar viscosum var. llDOlvticum i^RRL 
B-3873. 

s» Typical examples of such bacterial lipases are the lipase ex Pseudomonas fluorescens lAM 1(^ 
available from Amano Phannaceuti^ Co., IMagoya, Japan, under the trede-name Amano-P Gpase, the 
Epase ex Pseudomonas FERMI P»1339 (available under the trade-name AmamhB), lipase ex 
Pseudomonas nitroreducena var. llDotvt'cum PERM P*1338 (available under the trade-name Amano-GES), 
Opases ex Chromobacter viscosum var. Iipoivticum NRRL B-3873. commerdally available from Toyo Jozo 

3S Co., Tagata, Japan: and further Chromobacter viscosum lipases from U.S. Biochemical Corp.. U.S A and 
Diosynth Co., The Netherlands; and Gpases ex Pseudbmonas QladioK. A fungal lipase ex Hemlcula 
lanudnosa is for example available from Amano under the trade-name Amano^E 

Fabric-softening agents, both cationic and nonionic in nature, as well as clays, e.g. bentonite, can also 
be added to provide softening-in-the-wash properties. 

<o The detergent composifions of the invention are preferably fonnulated as free-flowing partictes. e.g. in 
powdered or granular form, and can ba produced by any of the conventional techniques ^ploy^ in the 
manufacture of detergent compositions, but preferably by slunry-matdng and spray^drylng processes to form 
a detergent base powder to which heat-sensitive ingredients, induding the peroxide bleaching agent and 
optionally some other ingredients as desired, and the bleach catalyst can be added as dry substanoas. 

45 Alternatively, a Gquid catalyst solution can be added separately to a wash/ble^ water contaiifiing the 
peroxide bleaching agent 

The invention will now be illustrated by the following non^tmiting examples. 



so Bcample I 

In a typical run, 0J38 g MnSO<i and 21 £ g sodium gluconate are dissolved In 500 ml doubly distilted 
water. Addition of 2 ml of IN sodium hydroxide raises ^e pH to 10 and the solution turns from colouriess to 
honey brown. The solution Is plao^ on a rotary evaporator to remove the water, then fre«»-dried to a Dght 
55 tan powder. The catalyst mixture thus produced is used in the detergent bleach formulations lilustratBd in 
Bcamples U and HI. below. 
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T7i8 fdlowlng dstsfgant bleach composition is formulated 

Component % by weight 

Neodol 45-13 (a 0^4-0^5 linear 6.4 
primary alcohol ethoxylate (13 EO)) 

sodium carbonate 25.0 

sodium silicate 7.5 

sodium hydroxide 0.5 

sodium sulphate 29.0 

sodium perborate monohydrate 20 .0 

catalyst 10.0 
vater to 100% 

The composition is tested at a dosage of 2 g/l (1 ppm manganese) in a 15-minute wash at 40^*0. The 
bleaching effiact on tearstained doth measured by AH (the change in reflectance between washed and 
unwadied doth) at vartous degrees of water hardness is given in Table L 



25 


Table I 






Hardness (PB)* 


AR 




2" 


• 12.0 


90 




11.6 






10.5 




15. 


10.3 


35 


18« 


8.3 




24» 


4.8 



40 



45 



* Hardness as French hardness (FH); 1* FH =10 ppm 
2Ca2+/lMg2* calculated as CaC03. 

The composition is tested at a series of wash water concentrations spanning the effecfive dosage range 
of 0.1 to 4 ppm Mn{UI) in a 15-minute wash at 40«C at a constant initial water hardness of la*" FH. The 
bleaching effects on tea-stained cloth measured by delta R are given in Table II. 
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Table II 

* ppm Mn(III) AR 

0 1.4 

0.2 3.9 

70 0.4 * 6.2 

0.6 7.2 

0.8 6.9 

1.2 7.7 

1.5 7.6 

2.0 6.8 

4.0 4.0 

5.0 0.8 
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25 The following detergent bleach composttion is formulsted. 

. Component % by weight 

sodium Cj^2 all^ybenzeneeulphonate 9.6 

Neodol 45-13 3.2 

sodium carbonate 40.9 

sodium trlpolyphosphate 5.8 

sodium silicate 2«9 

^ sodium hydroxide 1.1 

Dequest 2006 1.2 

sodium perborate monohydrate 23.4 

40 catalyst 11.7 

The composition is tested at a series of 40'C wash water concentrations spanning the effective dosage 
range of 0.1 to 4 ppm Mn(lll) for 15 minutBS each. Table III shows the change in reflectance (AR) of tea- 
stained ctoth as a function of manganese concentration at an initial water terdness of 9" FH. 
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Table III 



DDBi MnflZI) 




0.0 

WAV 


1 6 


0 2 






Dm/ 




.7.2 




o o 




9.6 


1 c 
1.0 


11.1 


2.0 


11.8 


2.4 


8.1 


3.1 


7.2 


3.5 


2.4 


4.0 


2.0 


5.0 


0.5 



g(grQB!§jV 

The following detergent composition A (without p8rt)orate or catalyst) is formulated; 

Component % by weight 

sodium <:j^2 alkybenzenesulphonate 9.6 

Neodol 45-13 3.2 

sodium carbonate 40.9 

sodium tripolyphosphate 5.8 

sodium silicate 2.9 

sodium hydroxide 1.1 

Dequest 2006 1«2 

sodium sulphate (filler) 35.1 
The following detergent composition B {without catalyst) Is formulated: 
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component % by weight 





sodium C<|9 alkybenzenesulphonate 


9.6 




Efeodol 45-13. 


3.2 


5 


sodium carbonate 


40.9 




sodium tripolyphoaphate 


5.8 




sodium silicate 


2.9 


TO 


sodium hydroxide 


1.1 




Oequest 2006 


1.2 




sodium perborate monohydrate 


23.4 


15 


sodium sulphate 


11.7 



20 



25 



The following detergent composition IV (with pertxHete and catalysQ is fonnulated: 

Component % by weight 

sodium C22 alkybenzenesulphonate 9«6 

Neodol 45-13 3.2 

sodium carbonate 40.9 

sodium tripolyphosphate 5.8 

sodium silicate 2«9 

sodium hydroxide- . - 1.1 

Oequest 2006 1.2 

30 sodium perborate monohydrate 23*4 

catalyst 11.7 

Table IV shows the change in reflectance of wine^'ned cloth using the formufations A. B and IV each 
^ at an inifial water hardness of .12"FH. 

Table IV 

^ Composition A R 

A (without perborate or catalyst) 11.6 

B (without catalyst) 18.8 

IV (with perborate and catalyst) 25.1 

table IV demonstrates the benefit of the added peroxide bleaching agent and the furtiier benefit which 
may be obtained through use of the catalyst 

50 Examoie V 

Hydrolyttc stability of tfie catalysts of the invention is defined in tenns of the water-solubility of the 
manganese at a pH of 10 to 11. Oxidative stability is defined in terms of the water-solubility of manganese 
at a pH of 10 to 11 in the presence of strong oxidizing agents such as hypochlorite. Stability tests are run at 
55 a mole ratio of 10 ligand/l Mn** (0.5 mmol ligand/0.05 mmol Mn'*). The pH is raised to 11 with IN NaOH 
and the solution is allowed to stand at room temperature for 30 minutes. If the solution remains 
homogeneous, then 5 mmol hypochlorite is added and the system is allowed to stand for 2 hours. 
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Table Y 

Hydrolytic Oxidative 

Liqand Stability Stability 

s 

plcolinic acid no 

NTA yes no 

Deques t 2006 yea no 

Deques t ,2041* yes no 

EDTA yes no 

gluconate yes yes . 

IS glucoheptonate yes yes 

Tlron** yes no 

polyacrylic acid (MW » 2400) yes no 

sulphosalicylic acid no — , 

saccharic acid yes yes 

DBTPA yes no . 

quinic acid yes yes 

glucouronic jsicid yes yes 

galactouronic acid ' yes yes 

gulonic acid yes yes 

* Dequest 2041 » Ethylenediaminetetra( methylene* 

phosphonic acid). 
*♦ Tiron « 4/ 5-dihydroxy-l/3-ben2enedisulphonic acid 
35 disodium salt monohydrate. 

From the data in Table V it can be seen that quinic add meets the requirement for hydrolytic and 
oxidative stability and is suitable for use according to the present invention, even though it differs in 
chemical structure. from the general class of suitable oomplexing agents which are hydroxycarboxyfic acids 
containing at least 5 carbon atoms according to formula I above. 
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Bcampfes VkVin 

Th8 following detergent bleach compositions were prepared: 



30 



35 



% by weight 





Composition 


VI 


VII 




sodium alkylbenzenesulphonate 


7.7 


11.0 


10 


Cjj^-Cjj branched alcohol/7 ethylene 


3.4 


4.0 


oxide 








sodium stearate 


3.4 


— 


IS 


sodium carbonate/ anhydrous 


35.0 


30.0 


oalcite 


20.0 


20.0 




sodium silicate- 


4.6 


8.0 




sucrose 


4.0 


4.0 


so 


sodium sulphate 


2.1 






sodium carboxymethylcellulose (SCMC) 


0.5 


0.5 




ethylene diamine tetraacetate (BDTA) 


0.2 


0.1 


25 


fluorescer 


0.1 


0.2 




sodium perborate monohydrate 


15.0 


15.0 




vater to 100% 







Composition YIII % by weight 

sodium Cj^2 alkylbenzenesulphonate 9.0 

nonionic/7 ethylene oxide l.o 

nonionic/3 ethylene oxide 3.0 

Zeolite 80 (10% HjO) 24.2 

polymer structurant 4.2 

« sodium sulphate 28.0 

sodium carbonate -2.4 

sodium silicate 4.0 

4, sodium perborate monohydrate is.o 
water + minors to 100% 

Bleaching experiments were earned out in a 40*C thermostated jacketed glass beaker containing 1 iitra 
^ demineralized water adjusted to a water hardness of 27* FH. A dosage of 6 g/l of each composifion was 
used in all experiments. When catalyst was added, this was dosed at 1^ ppm manganese. 

The catalyst used was manganese(lll) gluconate composed of a 10:1 molar ratk> of gluconate to 
manganese. 

The bleaching results on the tea-stained test doths measured as ^ are given in the foHowing Tables 
„ VII-VIII. 
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Tables 



10 



IS 



Time 
(minutes) 
15 
30 
45 
60 



YI (pH 10.4) 
(-Mn) (+Mn) 




VII (pH 10.4) 
(-Mn) {Hin) 



3.0 
10.6 
16.1 
19.0 



8.7 
15.4 
19.6 
21.2 



YIII (pH 10.05) 




The above tables again demonstrate the dear benefit obtained through the use of the catalyst 



In the following Example the effect of water hardness on peroxide bleaching of tea-stained test cloths 
20 using Mn(IIO gluconate^atalyzed. zeolite4)ased composition of Example VIH was compared with a non- 
catalyzed zeolite-based composition. 
Washing experiment conditions: 

1) Dosage 6 g/i 

2) Initial pH 10J 

as 3) Heat up from 20*C to 40*0 in 13 minutes and maintain at this temperature for 37 minutes 

4) 0.5ppmMn 

5) Rnal pH 10.1. 

The bleaching results are given in the following Table IX(1) and Table iX(2). 



30 



Table IX(1) 



Water hardness ("FB) 0 16 27 36 54 

Mn (ppm) 0.5 0.5 0.5 0.5 0.5 

13.1 15.3 18. 1 18.0 18.2 

Table IXC 2) 



so 



55 



Water hardness (*FH) 

Hn (ppm 

AR 



Example X 



IS 



27 



40 



10.1 11.1 lOel 10.4 



This Example shows dose response of the Mn(III) gluconate on peroxide bleaching of the tea-stahed 
tost cloths using zeorite-t>ased composition of Example VIH. 
Washing conditions: 

1) Dosage 6 g/l 

2) Initial pH 10.6 

3) Water hardness 27»FH 

4) Heat up from 20''C to 40"^; as in Example IX 

5) Varying dosage of the Mn(ill) gluconate. 
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The bleaching results m ghren In the following Table X 



Table X 



Mn (ppm) 0 0.075 0.15 0.25 0.5 0.75 1.0 1.25 1.5 



Six catalyst solutions were prepared consisting of OJ0^ M M gluconate/0.01 IM Mn'^/O^S M 

glucoheptonate, 0J)1 M Fe**yO^ M gluconatert).015 M EDTA, 0.01 M Fe^fOJ02 M gluconate, 0^1 M 
Fe*^>D.02 M gIucoheptonate/Qi)15 M EDTA. 0.01 M fe^J0J32 M glucoheptonate. The sdufions %vere 
prepared In the foltowing manner. 

Manganese(ni) gluconate was prepared by mixing 0.169 g MnSO«.HtO and 5.4S3 g socfium gluconate 
with SO mis doubly distilled water. After a homogeneous solution was obtained, the pH of the solution was 
adjusted to 10 with the addition of 1 N NaOH. The final volume was adjusted to 100 mis with doubly 
distilled water. Manganese(ill) glucoheptonate was similarly prepared using 5.204 g of glucoheptonic add- 
gamma-lactone. 

lron(ll) glucoheptonate was prepared according to European patent application N» 0 124 341. A 40 ml 
solution containing 0.1390 g Fe804.7H>0. 0.2081 g glucoheptonic acid-gammaHactone and 0.3257 g 
NaJEDTA.3HiO (H)TA = ettiylenediaminetetraacetic add) in doubly distiiled water was prepared. The pH 
was raised to 11.5 with 1 N NaOH and diluted to a final volume of 50 mis with doubly distilled water. Iron- 
(III) gluconate was prepared In a similar manner using 02780 g FeS0«.7Ha0, 0.4363 g sodium glucoriate 
and 0J513 g Na«EDTA.3H,0 in a final volume of 100 mis. Both catalysts were also prepared in the absence 
ofEDTA. 

Bleaching experiments were earned out in a TergK)tometer set at 40"C. One litre of doubly distilled 
water containing 120 ppm hardness <2 Caf^Al Mg»*) solution was used^ Agitation was fbrlS minutes, 
followed by 2 minutes cold water rinse. The cloths used were tea-stained test clottis and two swatches were 
washed per poL The ingredients used were 1.1 g detergent base powder, 0.1 g sodium carbonate, 0.4 g 
sodium perborate monohydrate and tiie appropriate amount of catalyst solution to deBver 1 or 2 ppm R4n or 
Fe. The composition of the base powder was: 



11.2 15.8 



16.4 17.7 18.1 18.6 17.4 19.9 16.9 



Examote Xi 



sodium alkybenzenesulphonate 

nonionlc alkoxylate 

sodium carbonate 

sodi42m tripolyphosphate 

sodium silicate 

sodium hydroxide 

Dequest 2006 



% by weight 
14. 8 



4.9 



63.3 



8.9 



4.5 



1.7 



. 1.9 



The bleaching results are given in the following table XI. 
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Table XI 



Run Perborate Catalyst Concentration A R 

(g) (M"*) ppm 





1 








-2.9 




2 


0.4 






1.3 


10 


3 


0.4 


Hn/gluconate 


1 


9.0 




4 


0.4 


Fe/gluconate/BDTA 


1 


-0.5 




5 


0.4 


Fe/gluconate 


1 


-0.3 


IS 


6 


0.4 


Nn/gluconate 


2 


10.1 




7 


0.4 


Pa/Qluconate/EOTA 


2 


-1.3 




a 


0.4 


Fe/gluconate • 


2 


-0.1 


20 


9 


0.4 


Hn/gl uGoheptonate 


1 


9.3 


10 


0.4 


Fe/glucoheptonate/BDTA 


1 


0.8 




11 


0.4 


Fe/g 1 ucohept onat e 


1 


0.3 




12 


0.4 


Hn/glucoheptonate 


2 


9.2 


as 


13 


0.4 


Fe/glucoheptonate/EOTA 


2 


-0.9 




14 


0.4 


Pe/gliicoheptonate 


2 


-0.3 



From the above Table it is dear that the manganese catalysts according to the invention (Run 3, 6, 9 
and 12) exert a significant enhancement of the bleach performance at 40*C. whereas all the iron complexes 
with similar ligands are. ineffective or even detrimental to the perborate bleaching performance XRun 4. 5. 7, 
8. 10*11.13 and 1^. 



Claims 

1. A bleaching composition containing: 

(a) a peroxide compound selected from the group consisting of inorganic persalts which when in 
water yield hydrogen peroxide; and 

(b) a catalyst for the bleaching action of the peroxide compound, comprising a complex of 
manganese(lll) and a multidentate figand supplied by a complexing agent selected from the group 
consisting of hydroxycarboxyltc acids containing at least 5 cart)on atoms and the salts, lactones, add 
esters, ethers and boric esters thereof, and wherein the molar ratio of complexing agent to manganese is at 
least about 1:1. 

2. A composition according to claim 1. 

characterized in that the inorganic persalt is alkali metal pert)orate. percart)onate. perphosphate or 
persllicate or mixture thereof. 

3. A composition according to claim 1, 

characterized In that the hydroxycarboxylic add possesses a hydroxyl ^roup on each of the carbon atoms 
other than the carboxyl carbon. 

4. A composition according to claim 1 . 

charaderlzed in that the hydroxycarboxylic add is a straight-chain add having an aldehyde orcarboxylate 
group on the carbon atom farthest from the carboxyl carbon and each of the remaining carbon atoms other 
than the carboxyl carbon has a hydroxyl group. 

5. A composition according to claim 1 . 

characterized In that the hydroxycarboxylic add is a hexonic hydroxyadd selected fronfi the group 
consisting of gluconic acid, gulonic acid, idonic add and mannoic add. 
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8. A compositian^ ^GOTcfiris to dairn 1, 
chaaclBrizBd in th^ the hydnox^^csfbaxyGc add is a urorfe add selected from the group oonsisting of 
giucouronic add. galadouronic add aid mfiffinuronte add. 

7. A composition aoconSngrta d^ t, 
5 charadmized in that the hydroxycarboxylic add Is a heptonic hydroxyadd selected from the group 
consisting of glucoheptonic add and its stereoi^mers. 

& A composition according to daim 1. 
characterfzed rn that the hydroxycart)Qxyllc add is a sugar selected from the group consisting of saocharto 
add and isosaccharic add. 

ro 9. A composition according to any of the above claims 1-8, characterized In that it further comprises: 

(c) a surface-active agent selected from the group consisting of nonionic, anionic, cationic and 
zwRleriortic detergents and mixtures th&eof; and 

(d) a dstergOTt bidlder. 

10. A composition acconSng to daim 8. 
ts characterized in that 

the suff3K»-active agent is present in about 2% to about 50% by weight of the compositfon; 
the detergent builder is present in about 1% to the detergent builder is present in about 2% to about 
85% by wdght of the composition; 

the peroxide compound is prasent in about 5% to about 30% by weight of the compo^on; and 
20 the catalyst is present in an mount such that the nrmnganese content Is about 0.001% to about 02, of 
the v^'ght of the composition. 

11. A composition according to dabn 10. 

characterized in that the peroxide compound is present in about 15% to about 25% by weight and the 
catalyst is present In an amount such that the manganese content is about 0.0017% to about 0.125% by 

25 wdght Of the composition. 

12- A catalyst for the bleaching action of peroxide compounds in the (detergent) bleach composition 
according to the above claims 1*11, comprising a complex of manganese(lll) and a multidentate Itgand 
supplied by a complexing agent selected from the group consisting of hydroxycart)oxyRc adds containing 
at least 5 cartxm atoms and the salts, lactones, add esters, ethers and boric esters thereof, and wherein the 

30 mote ratio of complexing agent to manganese is at least about 1:1. 

13. A catalyst according to daim 12. 

characterized in that the hydroxycarboxylic add possesses a hydroxyl group on each of the carbon atoms 
other than the carisQxyl cartMsn. 

14. A catalyst according to claim 12, 

35 Characterized In that the hydroxycarboxylic add is a straight-chain add having an aldehyde or cartjoxylaie 
group on the cartxjn atom farthest from the cartioxyi cartwn and each of the remaining cartxm atoms other 
than the carboxyl caston has a hydroxy! group. 

15. A catalyst according to claim 12, 

characterized in that the hydroxycarboxyfic add Is a 'hexonic hydroxyactd selected from the group 
40 consisfing of gluconic add, gulonic add. idonic add and manndc add. 
18. A catalyst according to claim 12. 
characterized in that the hydroxycarboxylic add is a uronic acid selected from the group consisting of 
glua>urontc add, galactouronic add and mannuronic add. 
17. A catalyst according to claim 12, 
45 characterized in that the hydroxycarboxylic add is a heptonic hydroxyadd selected from the group 
consisting of glucoheptonic add and its steredsomers. 

ia A catalyst according to daim 12. 
characlerizKl in that the hydroxycarboxyfic add is a sugar selected from a group consisting of saccharic 
add and isosaccharic add. 
50 19. A catalyst according to daim 12. 

characterized in that the hydroxycart^oxyllc acid is quinic add. 

20. A method for prejaring the catalyst of daims 1 2-19, comprising the steps of: 

(a) preparing an aqueous solution of (1) a source of manganese(HI) and (ii) a multidentate ligand- 
supplying complexing agent wherain the molar ratio of the^mplexing agent to manganese is at least about 

55 1:1; 

(b) adjusb'ng the solution prepare in step (a) to a pH of between about 9 and about 12; and 

(c) agitating the solut'on obtained in step (b) in air to tarni a water-^iuUe complex of manganese(in) 
with the multidentate figand. 
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21. A method according to daim 20, characterized in that the source of manganese(lll) is a manganese- 
01)^ 

22. A method according to claim 21, characterized in that 
the manganese(li) salt is manganese(ll) sulphate; 

5 the complexing agent is sodium gluconate; and 

the pH Is adjusted in step (b) to a pH of at>out 10 using sodium hydroxide. 

23. A method according to any one of the claims 20-22, characterized in that the molar ratio of the 
complexing agent to mangane^ is between about 10:1 and 100:1. 

. 24. A method according to claims 20-23. 
10 characterized in that the water Is removed from the complex formed in step (c). 
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